Methylation status of the putative Pax6 promoter in olive ridley sea turtle embryos with eye defects: An initial approach.
Normal development involves the interplay of genetic and epigenetic regulatory mechanisms. Pax6 is an eye-selector factor responsible for initiating the regulatory cascade for the development of the eyes. For the olive ridley sea turtle (Lepidochelys olivacea), a threatened species, eye malformations have been reported. In order to study the DNA methylation status of the putative promoter of the Pax6 gene in embryos with ocular malformations, an exploratory study was carried out in which DNA was isolated from embryos with anophthalmia, microphthalmia, and cyclopia, as well as from their normal counterparts. The 5'-flanking region from the Pax6 gene was isolated, showing two CpG islands (CGIs). The methylation status of CGIs in malformed embryos was compared with that of normal embryos by bisulfite sequencing. Putative transcription factor binding sites and regulatory features were identified. Methylation patterns were observed in both CpG and non-CpG contexts, and were unique for each malformed embryo; in the CpG context, an embryo with cyclopia showed a methylated cytosine upstream the CGI-1 not present in other embryos, an embryo with left anophthalmia presented two methylated cytosines in the CGI-1, whereas an embryo with left anophthalmia and right microphthalmia showed two methylated cytosines in the CGI-2. Normal embryos did not show methylated cytosines in the CGI-1, but one of them showed one methylcytosine in the CGI-2. Methylated transcription factor-binding sites may affect Pax6 expression associated to the cellular response to environmental compounds and hypoxia, signal transduction, cell cycle, lens physiology and development, as well as the transcription rate. Although preliminary, these results suggest that embryos with ocular malformations present unique DNA methylation patterns in the putative promoter of the Pax6 gene in L. olivacea, and probably those subtle, random changes in the methylation status can cause (at least in part) the aberrant phenotypes observed in these embryos.